acute angle closure decompression retinopathy laser iridotomy retinal hemorrhage a b s t r a c t A 65-year-old female developed elevated intraocular pressure (IOP) with angle closure in the right eye. The fundus examination revealed vitreo-retinal hemorrhage that had occurred after neodymium-doped yttrium aluminum garnet (Nd:YAG) laser iridotomy. The retinal hemorrhage resolved spontaneously. This is a rare complication that occurs when the IOP is lowered rapidly. Ocular decompression retinopathy (ODR) was identified. We reviewed several cases of ODR that were treated by various interventions. We also discuss the possible pathogenesis, prognosis, and treatment strategy.
Introduction
Angle-closure glaucoma (ACG) is a leading cause of irreversible blindness in the world. 1 It is estimated that it will affect up to 5.3 million people by 2020. 1 Several methods lower intraocular pressure (IOP) such as medical treatment, laser treatment, paracentesis, and surgery. Vitreo-retinal hemorrhage after rapid IOP reduction is a rare complication that is also known as ocular decompression retinopathy (ODR). 2 In 1992, Fechtner et al 3 defined ODR as an iatrogenic complication that occurs after the abrupt lowering of IOP after glaucoma filtering surgery. In this paper, we present a case of ODR that occurred after the rapid lowering of a patient's IOP by laser iridotomy.
Case Report
A 65-year-old woman experienced a right temporal headache and right ocular pain for 1 day. She had no other systemic diseases, except asthma. Her IOP level was 60 mmHg oculus dexter (OD) and 14 mmHg oculus sinister (OS) at presentation. Slit-lamp examination showed an extremely shallow angle with a fixed mid-dilated pupil and microcystic corneal edema (OD). The vertical optic cupedisc ratio was approximately 0.5 in both eyes. The initial best corrected visual acuity (BCVA) was 3/60 (OD). She was treated with oral acetazolamide (250 mg), topical pilocarpine (2%), topical dorzolamide (2%), topical brimonidine (0.15%), and intravascular injection of 20% mannitol (500 mL). However, the IOP level (OD) remained > 35 mmHg; therefore, we performed neodymiumdoped yttrium aluminum garnet (Nd:YAG) laser iridotomy (LI) using a power of 5 mJ on her right eye. The IOP level suddenly decreased to 17 mmHg after LI treatment.
The day after LI, the patient complained of a dark shadow floating in front of her right eye. Fundus examination (Fig. 1) showed scattered retinal hemorrhages combined with vitreous hemorrhage (OD). Mildly tortuous retinal vasculature was also present. The fundus finding of the left eye was unremarkable. Fluorescein angiography showed blocking defects in the area of the retinal hemorrhages, but neither retinal ischemia nor retinal edema was detected (Fig. 2) .
During the follow-up period, the IOP was maintained within normal limits under topical antiglaucomatous medications and the vitreous and retinal hemorrhages resolved gradually over time. At the 4-month follow-up, the BCVA had returned to 18/20.
Discussion
Ocular decompression retinopathy presents as a vitreo-retinal hemorrhage after rapid IOP reduction. This may be a complication Conflicts of interest: All authors declare no conflicts of interest.
of an acute decompression effect caused by abruptly lowering the IOP after any antiglaucomatous intervention. The hemorrhage seems to occur in all retinal layers. In addition, various degrees of subhyloid and vitreous hemorrhage were also observed.
In the past 20 years (1992e2011), 64 eyes of 55 patients diagnosed as having ODR were documented. 2 Trabeculectomy with or without drainage implant insertion accounted for one-half of the patients. 4e15 Three cases of ODR caused by anterior chamber paracentesis and one case of ODR involving both eyes caused by medical treatment have also been documented.
2,16e19
In all these patients, only eight eyes developed vitreo-retinal hemorrhage after LI for acute ACG, which was similar to the finding in our patient. All patients had an initial IOP level over 60 mmHg. 20e23 Several hypotheses have been proposed to explain the pathogenesis of ODR, but two stand out. The first hypothesis is the Mechanical Theory holds that a sudden decrease in IOP level changes the globe shape, which then shears fragile capillaries. 16 Furthermore, the expansion of the lamina cribrosa may compress the central retinal vein, which may also lead to diffuse retinal hemorrhaging. 3 According to statistics, nearly 80% of ODR patient are asymptomatic and only 4% of patient have the symptom of floaters, which accounts for a very small proportion. Our patient complained of distinct floaters by the next day, and we discovered a vireo-retinal hemorrhage at that time. The patient had no history of systemic diseases such as diabetes mellitus or hypertension. The fluorescein angiography examination also excluded the possibility of diabetic retinopathy. The sudden reduction of IOP after LI presumably directly damaged fragile retinal capillaries and contributed to the subsequent retinal hemorrhages. In addition, the mildly tortuous retinal vessels may have resulted from the compression of the central retinal vein. Unlike the more usual case of central retinal vein occlusion, which is caused by persistent elevated vascular resistance, ODR only exerts an impact on the central retinal vein for a short time. This may explain why patients with ODR often have a good prognosis, compared to individuals with true central retinal vein occlusion. After 4 months follow up in our patient, the retinal hemorrhage had resolved and the BCVA had returned to 18/20.
In conclusion, although ODR is a complication of IOP-lowering procedures, it does not usually cause permanent visual impairment. In a patient with acute ACG, especially after LI or other surgical intervention, the condition of the retina should not be ignored, even when miotics-related small pupil or hazy media is evident. It is important to determine the etiology of hemorrhage in these patients, especially in symptomatic patients without previous retinopathy or major systemic diseases. Ocular decompression retinopathy needs to be distinguished from other retinal vascular diseases such as diabetic retinopathy or retinal vascular occlusion because a different treatment protocol is used for this disease and a better prognosis is associated with it. The visual prognosis of our patient was fortunately rather good with conservative treatment onlydperhaps because of the early treatment of acute angle-closure glaucoma and profound damage to the ganglion cells had not occurred. We present this case of ODR to remind clinicians of this rare complication and so that clinicians can explain more thoroughly to patients prior to performing the laser procedure. 
